Ethyl docosahexaenoate (E-DHA) was efficiently enriched by selective alcoholysis of
Materials and Methods

•E1 Materials
Fatty acid ethyl esters of which E-DHA content was 54.6mol% (57.2wt%; E-DHA55) was prepared by molecular distillation of ethyl esters originating from tuna oil. The saponification value of E-DHA55 was 170mg KOH/g (3.03mmollg), and the contents of main fatty acid ethyl esters other than E-DHA were as follows: ethyl stearate, 2.8mol%; ethyl oleate (E-OA), 3.9 mol%; ethyl eicosamonoenoate, 2.3mol%; ethyl arachidonate (E-AA), 2.8mol%, ethyl eicosapentaenoate (E-EPA), 11.6mol%; ethyl n-6 docosapentaenoate (E-DPAn-6), 3.9mol%; ethyl n-3 docosapentaenoate (E-DPAn-3), 2.5mol%. Immobilized Rhizomucor miehei lipase (Lipozyme IM60) was purchased from Novo ordisk (Bagsvaerd, Denmark). LauOH (Conol 20 P; New Japan Chemical Co. Ltd., Osaka) was of industrial grade.
•E2 Selective Alcoholysis was alcoholyzed with various amounts of LauOH using 4% immobilized Rhizomucor lipase, because the amount of LauOH was the most important factor for the enrichment of E-DHA (Table 1 ). The alcoholysis extent was raised by a larger amount of LauOH and longer reaction period. E-DHA content in the ethyl ester fraction did not increase, even though the alcoholysis extent was raised by extending the reaction period. However, the content was increased by raising the alcoholysis extent with a larger amount of LauOH The contents of E-DHA reached 87 and 90mol% using 7 and 15 molar equivalents of LauOH for ethyl esters in E-DHA55, respectively. These results shows that the fatty acid selectivity was increased by a larger amount of LauOH. Meanwhile, a larger amount of LauOH decreased the ethyl ester content in the reaction mixture; the ethyl ester content was 4.7wt% with 15 molar equivalents of LauOH, although 9.9wt% with 7 molar equivalents. In addition, the reaction scale The final product obtained by enzymatic alcoholysis, distillation and urea adduct fractionation contained LauOH (1.5wt%), E-AA (0.8 wt%), E-EPA (3.0wt%), E-DPAn-3 (5.9wt%), and E-DHA (88.2wt%). E-DHA content in the ethyl ester fraction was raised from 57.2 to 89.5 wt% with a 52.4% recovery of the initial content of E-DHA55. These results show that a combination of film distillation and urea adduct fractionation is very effective for the separation of ethyl esters from the reaction mixture.
We have described a large-scale purification of E-DHA through selective alcoholysis with immobilized Rhizomucor lipase, distillation, and urea adduct fractionation. The process proposed in this study can be expected as a new industrial purification method of E-DHA from the following outstanding characteristics. i) Enzymatic alcoholysis increases E-DHA purity to nearly 90wt% with 70% recovery. ii) The immobilized lipase can be used for 150 d in a fixed-bed reactor. iii) Any organic solvents are not necessary except for methanol in a process of urea adduct fractionation. iv) Ethyl ester fraction is recovered from the enzyme reaction mixture in a high yield by conventional methods ; film distillation and urea adduct fractionation, v) Unreacted LauOH recovered by distillation can be recycled. On the other hand, enzymatic alcoholysis included a drawback that Rhizomucor lipase acted on E-DPAn-6 very 
